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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve adhesion of 
a copper film to microscopic trenches and via holes 
by a method, wherein in a second stage, a current is 
interrupted, the thickness of the copper film 
deposited in the specified range in a first stage is 

chemically dissolved in a third stage, the current J2_j \t~a: - —j : , — 

density of a cathod circuit is set lower than the j j ' J4 *" b ~* H ~ a *j 

circuit density in the first stage, and a current is_ 2 "£'" : 
made to flow to the copper film until the copper film 5 ; 

reaches a prescribed thickness. J J 

SOLUTION: In a second stage, a current is ! 

interrupted. This time t2 is assumed to be the time H ; " w*,*^ 

equivalent to the time to take for chemically 

dissolving 5 to 80% of the thickness of a copper film 

deposited on the surface of a silicon wafer in a first 

stage. The copper film excessively deposited on the 

parts of the apertures of trenches and via holes in 

the first stage is preferentially dissolved. In a third 

stage, the current density of a cathode current 12 to 

be applied a plating is set lower than the current density of that in the first stage, and the 
time t3 is set to a time equivalent to the time it takes until the thickness of the copper film 
ultimately reaches a prescribed thickness. In this case, there is the possibility that the 
apertures are likely to be closed in the second stage, but when the circuit density of the 
cathod current 12 is set at a current density higher than the circuit density of that in the 
first stage, the apertures are again closed due to current concentration and voids might 
remain. Accordingly, there is a need to set the current density here to be lower than the 
circuit density of the cathode current in the first stage. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa21950DA412195822P3.htm 01/06/11 





$& 


0* 


E 






V 






en 


<V 


iv 




h- 


35 


C 






£a 


—4 
W 




& 




f « 


5? 


r> 




_ 










fr 


& 


*Hi 


2f 


r^. 


j-t* 




EH 




C~ 








0 








■»>» 






^ 






Cip 














fV 
















u 


35 


M 


0 






3 








V 


E 




o 




fV 


S3 


0* 






o 


c 




4 


I 


52 


\3 


ft 






H 


r> 




c* 


tz 


0* 




5F- 






> 
1 


S3 




7T 


s& 
3S 






o 






fV 


0 


S3 


3£ 






S4. 

«r 


fr 




) 


1 


f& 


c* 








Rr 


c~ 




Q 




3 




fV 




fV 


ft 






£ 




-3- 


v> 






.rf 














0 


^+ 




h- 
















p> 


































3 












f i 








53 




-rr 


u 






1 


£ 




35 




rt 


V 




I 




<v 






4 


0 








5 


ft- 








0* 






B 




-r 


53 






H 


3 


4 










3- 





-ft 



2a 



to 
i3 



$3 

a 



B8g»8*&g 

s i 



^ n ? vs 



31 



- it 

S H | 



a 5 



$1 

3 V 
U H 

no 

© I 
1* 



o i o 

to o a" 



i 



a r 



* 

3 



is 
# 

siti 



3 5 ■ 



O N ^ 

a a m 




ro 
o 
o 



I Si 

« 4* - 



V 



m i 
f+ si 

R 

^ o JJ- 

S 

3 



>} <> 



u 
v 
^> 
H 

y 
I 

m 

3 S fit 
3 *fr * 
d ^ i* 
» & * 

tN H i 

o* b- 

o* 
9 

M 



O D> 

o «: 

o 3^ 

o 



ft 

3 
B 

S 

V 

I 



% ? 

* 'i 

^ S 

(V * 
>. 

-r 

-r S 

V " 

S O 
» 

n 5 

* rT 
A S 5 
-t: r 

Ht ^ 
-t 

0* 0 



ft- n * 



r — — — 3 



if* 
a 
m 



U v= 5 

f» ^ ? 

S S e« 

)a ft k 

d o r* 

^ ft 

c* >. o 



o 


r* 


3 


a- 






4 


o ^ r 

E* r\ 






ft 


S 


r 








» o 




0 34 


V 












rr g 


S o 




r> 

* 3 


tu 




1 


a o 


V 






a o 


is 


W 








v= 


b- 


r w 






£ & 


o 






S ~ 


U 




' ^ 










(V 


V 


* 




o 






Jt 




r 








fT © JSt 


s. 


H ^ 
> S 


v3 


g 






B 








v; 




a 


s 




s 


I 


ft- ifit 




str 


( 5 
h- ^ 




r 




1 


6 




\= 


i3 


3 


/'i 


> 


-r S 




V 




fit 




ti 




a 




r 3 






^ St 


« 


a- 


^3- 






w 


V o 








ft 




t- 


B 




c 


^ r» 




ft 


H r« 


a 


HV 


f 


>. 

s 


0 


i> 


-fa r« 




rc o* rv 




0 


I 




3- 


n; K 




a 


^ s 








a 




0 


S -3 










<- 




& 


H¥ 




» 58 






rr 




0* 




H 






> ^ 






r tr 








f i 


€ 




a H 




9 




* 




5 




-4 








' e« 










0* 


r« 


a 






O Yr 








rr 








< o. 




3 


r 








m a 





0 4- 
B e>» 

1 * 

o« cr** 

r< ^ 

rr £J 

3 ■» 

9 3 

rr m 

e* ft 

3 ^ 

* m 

- K* 

W u 



$S « o- 

EE 3 B 

r ^ ^ 

g ^ 



3 FS 



I 

a 
o 

3& a & 
® • 

53 ri 
f* ' 
* V 
R ^ 
u 

35 V 
^ B 



g „ (V 

Hi & $ 

m ^ 9E 

•4 to rr 

e* — 4- 

rr 3 K' 

* 0 « 

$ ** u 

rr £3 S3- 

-f -& B 

e» n } 

3 K* ( 

^ ; 

3 u a 

- v S 

^ » 

S B o 

3 > 

>= Bf 

u g3 • 
V * 



J* 
ri 

3 r\ 

m ' 

4- 3 
' S 

m 

CO 3? 



d 51 

o a 

4- S 



$5 » cr g 



35 

rr a 

r IK 

H 4- 

' t> 

» ^ 

a rr 

% r 

at * 

3 



a a 

Jg to 

ri S 
rr 

EE <r 

r H 

l> ' 

a s 



CD fV 

o 3 

«: S 

3 3 





1— fo 


® 




3 


O * 


h- 3 S 






3 






a & 3 












' 3 




fi — a 




rV rr 


rr 


& # 


3 


a r 




o S S 




$ ^ 












4 1 








0* t: 
SI 










B ^ 




R? « 




I ^ 
rr S 




d S 


0« 








3 






E 


9- ^ 




' f> 






3 V 


Si 


a » 




0 v= 




» a 




r> U 


0* 


a a 




i? V 








is m 
-5- H 











ccr 
m 

CO 

— i 

I 

CD 
f— 

m 

o 
O 

"D 

-< 



^ ' fv 

9 £ •» 

w- h- 5 
^ n 
0* c- 53 
r« 3 35 
rr 4 
ffr e* 
* ■» a 
SE 3 rT 
rr FT * 
4 V B 
e* ft 53 
b- ^ 35 
3 S Se 
^ (V A 
X K- * 

s v= a 
u si 

v 4 

0* 

B r? 
I 



* 5? 
3 



3 
S 

3 



0* to 
f « 

rr ^ 
0 

3St 

55 ^ 

rr )B 

4 -5 

0* FT 

rr V 

- U 

3 v 

s ^ 

a b 

« f 



rr m » o 53 
• S * 35 
S S -4 
Sue* 
M 9 3 



rr ri 
4 3 

V 3 



u 

V 

B 

[ 
> 

3 J5 

0 3 
*» 0 

^ f> 
B 4 
o* 
f < 



3 3* : 



* rr 

3 *5 r 

J5 to * 

^ rr 

E r 

r H 

f> ' 

£ 3 

3 m 

^ ^ 

r> K 

3 S 

oi r- 

f ' 

00 f\* 

o 3 



3 ft 



m - - ^ 

3 o * rr 

3 3^ ^ ^ 

-J ri 

cn ' 3 ' 

3£ r* rr 

3 3 r 

a 5 * 

r* ^ * 

fT ffr £? 

S ^> 3t 

B ^ 

; n 

I =2; 

b- S 

3 SB 

fT 9- g 

>a 3 s& 

4- » » 

e« 3 3 

B X o 

)ft s f 



4- 
£ 



£ - i* 

0 £ 

r* v o 

4- I rr 

0* -n 3 

^ SI 

R ^ 

<i & * 
^ 



o 

0 

I? 



f> & 
v * 



( fT 

rr St* 

fT 4 

53 ' 



v ex 

■\ rr 

S 3 

» S 

> 3 

3 S5 
5: 

§ 4 

3 r« 

a. rr 

0 fT 

H ^ 

/N ^- 

fT ft" 



^ 3^ — 



f« P o 

^ B o 
» pfr o 

a 35 » 
a* s? - 

4 
7+ 0* 
a r* 

s 

fV 3 

^ ~t 

ft- 55 

o " 

f> rr 

S 3 

» 3 

3 I 

53 iV 
* 36 
0 5? 
<* 4 

fT C* 



V & 
iV 

^ a» 

S 3 
» fT 
) S3 

3 S 
2£ r 
H! ' 

^ a 

(V J3 
^ £ 

m s- 

4 o 

f« fT 

tv ft 

fV ^ 

nn o* 
3 

rr 9- 

4 ft- 

t> -r 

* r 



» 

5 * o 

(V £ o 

6 % o 
^ 35 tn 

?> 5? - 

K* r 

« rr 

V rr 

^ 4 

B e* 

i e 

b- - 

n ^ 

S3 a 

£ ^ 

0 £ 

r* v;- 

4 I 

h a 



iT 
IV 



rr $i 

r b- 

-4 rT 

13 * 

3 4 

r* rr 

? ^« 

0* rT 

£ ' 

fV ^ 

^ J3 

r E £ 

* * 

e* i» 
ft 

9 rr 
^ ? 
-ft 0* 

45 r« 
5? rr 



ft- 



rv i> 

' 3 3- 
2-^3 

a ^ g 

% £ 5t 

« % fT 

ff ^ rr 

o H o 

? r -r 



5 



v 

? m s 

»? 3 >} 

3 3 3 

n ft 5 

3 £ a 

g Si rr 

^ £ v3 

» ^ 

S 5! n 

n ft 3 

e* S 





a 












r 


rr 


ft 




fr 




f> 






o 


© 


s\ 


\J> 


T5 




ft 










o 






rr 






t>* 










o 




I 


r 








ri 


a 


3 






ft 




ft 




a 




f+ 


£ 


f$ 




rr 






tr 




ri 


-77 






3 


ft 




» 




4 






(V 






m 


a 




It 


ft- 


S3- 






ft 


i 






rr 


ft 


H 


r* 






e« 




3 


£ 






>+ 
4 








r> 




0 


53 




fT 






^ 




vT 






35 


0 


V 








E 




f* 






rt 


i* 


[ 








r* 










rr 


3t 








i* 


ft 


S3 


C" 


I 


E 




r< 


m 




3 


?* 




ro 






r 




83 


a 




£ 


^ 




o 


1 


0 


ft 




£3 






3 




f « 


o 


0 


*» 


s\ 


c" 


r 






35 




3 


o 


a 


a 


ft 




r> 






tr 












p* 


r< 




-H 












e 


I 




3 


f i 


I 






ft 


(V 


CO 






/V 


£ 






3 

rF 


si- 




cn 




5* 


r 




s 






ft 


CD 






a 














N> 


2f 


a* 




5? 


a 


0* 








ro 



H Si f* S 

0 * 3 «: 

^ £ fi 3 

53 >S 3 

35 ft rr -+ 

& £ ■» 

ft ^ 53 

* ' 3? 

a v n 

a s 

4- u r 



0* 



B 

._. 4 
r fi% 
' o* 
fi rr 

K b- 



n a s 

O* SS *3 

• * rr % 

f< r> .3 

i9 O fi e 

ft- m a? ft 

ftr ft % 

S3 77 S> ' 



% s a 

3 3 S 

*a Si r\ 

~l e s 
r 3 

t> ft =3 

rr g - 

' * >? 

5 3 

«: n 

6 53 

a 3s 

FT o 

53 & 



« 5 

^ 5? 

ft £ 

0 rr 

^ r 

• a 
f» a 

» » 

a- a 
o 3 

r* ^ 

rr 

? 

-V n 
o* a 

3 



a o* 

n fi 

a a 

3 S: 

^ E 

77 ri 



S3 V 

3 St 

ft * 

^ rx 

^ » 

a 



^ 3 - xi 

«: " o 3 

•** 3 ° 1 

3 » to & 



-t: -r a « 



si rr w 



CO 2* 

55 r 
3 r\ 



r 

cn 

life 
& ft 

o* a 

* ri 

M &*" 

a o* 



r n 
H ft- 
75 o 

cn 

a f« 

0» 

tr * 

r 

ft 



f? & 

St s 

a ^ 

a 

cn 0* 

^ 53 

3 0» 



rr ^ 



» ft 1 



ft 0* >r 



t K ft" 



-ft n 

ni 3 

S n 

>} H 

a r 

St » 

a r* 



oft-' ^ 

O ^ fl 

oo " £r 5* 

— 77 /V 



>} o> 

a ' 

s h- 

a m 

^ a 

e isi s a r 



^ a 



» 6 S 

m d a s 

- a m % 

55 a s a 

8 ^ o St 

a n a *fr 

55 t* !K 

77 ^\ o* r 

* ' & n 

r h- Ft 

?* ^ 4$ 



% 77 fi 

& ' % 

0* ^ CT 

rr S 53 

n a 35 

rr ffr fT 

o* 4- *r 

• ii; o 

r* 3t 3 



; r c <r 



MSB' 53 ^ 



» » f< 

% 0 rr 

@ (S* 

« fgf 

^ ^7 ^ 

^ ft- e* 

c& o. 

a es » 





0* 


¥3 
«* 


O 






3 


sJ. 


>f 






a 




O 


o 








S« 


) 

c 




E 


£» 


V-i 




s» 


i££ 








^ 




iff 


2f 










<i 
<J 






J. 






Wf 

33 


?* 


3 




fc*. 










^ 




f f 


o> 


ft. 


rr 


_ 
£* 








»4 




a 






-r 




T« 


J* 


rr 


V 










V 




ft 












■Sd 






s 


H 

v. 




*\ 


9 




\ 


K* 
I 


s 




0» 


>} 




B 


h- 


t; 


a 


-+ 


SS 


a 


St 




ft- 


E 


» 


a 


% 


tr 


r* 



























0 
























0 






0 














q; 






aJ- 




77 




a 




o« 


§ 










^> 












-8 




0* 


ss 


















\Jl 












-V. 








a 






$4 














S3 




M 






)» 




^' 








s 


a 




fi 








£* 




%l 






* 


?V 




-V 






m 




s 


J-f 






ri 


ri 










& 




^1 


77 












to 










a 


s? 





s 

a ^ 
iv 

a ' 

K o 

-v < 

0* o 

& ES 

^ ft 
77 

rr 3 

0 t-> 

r\ & 

S3 a 

ft- ^ 

0* Err 

- a* 

1 ^ 
S5 a* 
77 JS* 

o e* 





5i 


»4 




g 








5- 




rt 


V 


f t 


^* 


c 






(V 




$ 




a* 


Ml 






v= 


Ft 






ft 


r 




E 




m* 






f * 


U 








rc 


*-\ 




W 


0 




V 






V 


a 


a 


OS 


«*■ 


? 




s 






ft 


H 


a 


77 


T 


rr 










a 






r<; 


0 


I 


n 


X 


O' 










@ 


Si 


0 


a 


rr. 




V 


77 










51 


E 






V 


rr 






4k 


a 


? 


Mi 






r 


a 


m 


V 


<- 


e* 




a 




n 




rr 


r* 




St 


^ 




ft 




?? 




0 














(V 


s 








1 






a 






u 






» 


H 










I 


a* 








a 






/ 






to 


H 


a 




s 




V 








1 


0 




to 


rv 




a 




S3 




-+ 




a 






0 




cv 




fi 


-V 


£>. 




t>» 




» 














0* 


ss 








n 








*» 


a 


n*- 




f< 


s 
















e» 


& 






rv 


V 




f» 


a 












« 






S3- 




V 








ft 




V 






_^ 

rv 




ri 






H 




i 


o< 




H 


5 






r> 








r» 










ft 




r 




0* 




u 








77 




V. 








f* 






( 


H 










! 


53 






y\ 









0 






S 


a- 






i 








^ 


0 


45 


co 




O 


& 


UK 


0 


fi 


O 




M 




ri 




TT 


O 




\ 


B 




to 


0* 


OQ 




r 


rv 


t> 






\ 






r 




m 




r 
















0 




0 




1 














0 


ft 




7 




7 






a 




cn 














0 




0 




a 


& 




0 














7J 




« 










\ 




\ 




(V 






c- 








r 






3 




s 




1+ 






»* 














r 




r 




5* 














a 






75 




























a 

o 
o 
o 

I 



P rr 
H 

> e* 

[ ' 

b a 



^1 <v 

•4 + 

rr * 

7* c* 

t»T EE? 

m- rr 

* C- 

ES » 

% 0 

IK CV 



£ a 

^ Bt 

a 77 

Si at 

E r 

6e ^ 
ft 

rr UK 

fi ft 

Si 58 

e a 

~ a 

3 rt 

0* rr 

r« 77 



* & 

0 g » 

r\ rr 0 

tfr Sf ** 

^3 1 fi 



' r 

rr ^ 

3 rr o* 

a a ^ 

m s a 
§sa 

e ft 

- ft * 

a ~ as 

9 r e 

0 5 ft 

r* t=i S51 

§ 77 s 

3" =s a 

* a 

* e* jg 

* S « 
^ 35 * 



a 


cn 






fi St 


53 


0 a 




s a 


t> 




I 




0 


5? ft 


S * 5 35 o* 






ft 


01 




0 


a % 


S 


d 77 


f« 




a s 


f« 


> 


ft 




v. 


Sit 


rr 


n> 




a 




\ 




cn 




I 


a> -H 




fi 


> & 

w Uk 






0. 


O 




r> r 




? a 






53 


0 






* H M 




rt 




ft- ^ 




t 










S va 






rc ^ 


s 


as 




7 








V V* 


77 


0 






0 






Ti 


a ft 


ft 


1 V. 


3! 


f* 


| ^ 


1 






0 


» 


% » 




-n % 


ft 






-7; 


O 




0 




y ' 




X K? 


tr 


? 


d ft 


rr 






> 


0* 


t> b 


n 


^ r: 


? 


ft 






?i 








• s 




^ 0* 


0* 


^ 


0* a 


^ 


J* 




0. 




ft 


77 rt 




a 


• 




r 












> » 


ft 


fi 


D» ? 


*3 








a 


0 




ft 


a 
















r* 




r 


^ 


v r 














f < 






a? 


fi e* 




cn 




J* 




*>* 


TT 


a h 


s 




S 4 




t 




r 


5* 


rt 








s 






CO 




/\ 


a 




a 




I 




i 


0 


0 






& 




-& 


0* r 


-7: 


1 










0 






a 


* V 


a 






H 












fi ^ s 


3f 


a 







£ H 

*^ 5 
I 

S S3 

I r 

to HI 

D> rvr 

V o« 

■ © IS 



a 



-ife ft- 

* T 

^ rr 

H 77 

^ V 

1 J 

a h 

S en 

77 ^ 

a * 

* a* 

41 a 

a 



f* e* 

3ft ' 

ft" 10 

X 77 

» a 

a r 

* M 

SS cr- 
r 

a 

Bi * 

a- h 

0 5 
f* 1 

a - 

77 7? 

? 0 



V 0 

I f* 

-k a 

to CO 

^ 2- 

^ 77 

55t ffl 

3 a 

0 

a * 

Bi S 
to 

77 ri 

H 7+ 

r * 

■S « 

77 ^3- 

31 H 

a ^ 

^ 1 

T S 





r* 


ft ( 






0 


a 








0 3 


0 




ru- 


0 »; g fi S 0 














< rr 


0 


4£ 


8 


a rV r ri O 


^ a 


0 






V 


O 77 






it a ^ S m - 


0* 






<r 




H 


El 


E? 75 


7 




« w 5 r o« ^ 

' M- 0* rt * — 


cf- 






fi 




✓ 


f+ 


ft- a 
rx t 
3 fi 


0 


V3- 




a 




7 


ft 


1 


I 




H 




iks* s a -H- ^ 


f i 


0 




a 


3 


a 




✓ 


§ 


& x- 1 ® n a 




K 






m 


m 


3 


h> 3 

& a 


t 


1 






ft 


0 






B 


77 


3 






2* W 77 a » » 
77 d ' gf ' 




^ 


■c 


+r 


>f 


a 




a ^ 


S3 


rr 


>r 






3 


r 


f* 


f* 




lit- a 


ft 


S 


0 


n> H H S H 






a- 
& 


r\ 


y\ 


? 




E? S3 


ri 


v- 


y\ 


tr St 5» 3» 








ft 






^ 77 


& 


1 


ft 


* a ^ - c s 




? 


UK 




0 








c* 


~K 


0 


a s a h s a 

' 77 « » » & 






ri 














to 


M 




<r- 




a 




ft 




<y id 








3 rt: a S3 S 




a 


p* 


^ 


rt- 






' 


\T 


>* 




* ^ s a a a 












Sir 




0* V 


fi 






s -r v a s a 




r 


?* 


ft 






• *v 


N. 


fW- 




^ /i « H g 0 






a. 
















| r* u rr 1^ «y 




a 


r 


r< 




rr 




? ^ 


s 




0 


-n o« V 3 ^1 a 








a 






0 


7+ ^ 




£j f* 


43 ^ ^ ft- 53 




i 


r< 






c* 


f* 


\ V 


Nir 




2: 


3 vj- H 3 vj' r 






a 


i 




3 


f 1 




r 


» 


ri 






m 




7+ 




ri 




S ' 


SI 



S3 



m 

o 
O 

< 



r* 






«8 




cr 1 * 


tr 


\3 






7+ 




r V 


3 75 ac 


O VP 


r* „ 


-\ 


M- 




r 


& 


EJ 


a 






H 0 


0 


I 


ft ^ 


ft- ft e* 


• ? 


ffr 0 


v= 


"Si 


0 


ft 


r 




ri 






A 


§f 0 




ftt- 




a ^ * 


- 0* 




K; 


vc 


t 




ft 


^ 


& 




a 


13 


a - 


cn 




^ m 


SSt ' ft 


I • 




^> 


S 


3 


H 
















t 


e« 


K' * 


fi K * 


w 3 


ft -1 


t- 


31 












a 


f » 


-V 


7T M 




na 


V *T 


* a - 


0 rv 


* — 


ft 


rr 


S 


1 


V 


a 




7+ 


rr 


p* 






3 

a 


^ r 


0 r f« 


r 


a * 


r*; 


r 




a 










0 






cn 


ft 3 










X 




a 










ft 




•e 


ft 


O rY 


m * ^ 


25 75 




£ 


H 


v> 


r 






f « 


3 


3 


tt 


1 


3 




2 3 


si a g 


J* ^ 


a d 


i>fe 


0 


~r 


V 






O 




J* 






ri 


f* 




75 cr- m 


r a 


rr f5 


ri 












S 


a 








3»- 


H 


v a 


' rr rr 




r * 




O 




a 




*t 




a 






71 


0* 




77 H 


■s r r 


75 ^ 

0 & 


r\ -» 










s fi 


e* 








-a. 


rr 3 


Si * ^ 


»+ 5f 




0 




75 




a- 




f« 


? 


a 






C» 


e* ri 


& * a 


• life 


' 5? 




cn 


0 


0 




0 




0* 


*+ 






■33 


^ ^ 


» a 


cn ri 


g va- 












r* 




0 






a 




ft 




H S S3 


I y 


st H 




3 




to 


ft 


ft 






a 










^ a a 

1 1* 75 


— v3 


a > 
a 1 








cn 




rr 




a 


ri 


» 


rr 




Jr 


77 »*» 


O * 










ft 


C« 


a 




►* 


ri 








rr 


a & t£ <* 


S3 77 




a 




3 










ft 


i 








0 ^ 


» 77 a 


^ a 






hr 








H 






<r 


a 






I 


r\ V 


§i rr 3 




« ^ 




f« 


H 








a 








a 








3 0* c- 


3 ft 


* fi 




K* 


t 


r> 




I 






-T 




f » 




3 




t & a 


life 75 


S3 * 




I 


5 


a 


f« 






ft 








77 






ri 


t 0 





fi » » 

rr ^ 

^ a ?7 

c- rv 0 

^ r ft 
S£tM » 

cv 75 e« 

4$ » ft 

3 0 S 

ri •> 5 

59 a Hr 

^ 77 r 

y H ^ 

e< r ft 

r« M T 

4$ f* 

y 3 a 

' » g 

ID- ??} f» 

^ ri a 

' y S 

!^ >= H 



75 d 
3 

3 * 

ft g 

) s 

SI 77 

3 St 

3 % 

>f? r\ 



a & a ^ 

fi ya ^ a 

s? ft 4- a 

e 5 o* $3 

& s f a 

ft 3 rr (S* 

3 5 «; 3t 

a s /i ft- 

68 % w 

a *i ' r< 

r> r* 2f rr 

0« )3 77 

r\ ' * (V J-r 

75 a> a r 

' & to M 

g gj J5 -r 

3 a S ! 

a 77 ^ 

•t$ ^ tt r 

3 ~ 

a 

ft 
a 
3 



a 4 

71 & 



53 
' 35 

* Sa 
& ft 

a a 

0 ' 
& s 

3 rr 
77 53 

* 35 

0* ft 
53 ^ 

N> St 

77 

S SI 
77 t> 
tfr * 

fi 

59 TT 



m S 

f* v 
? I 

O -r; 



£3 ^ <* 

fi •» 

3 y 

Bl 77 t> 

77 a? ^ 

a ft- « 

w a v 

Pt 

o* S H 

<v g ) 

' <Vc [ 

Pr hr 

ft a 



* « » 



fi 

a 



r o 

i _ 

a - 4* 

cr Hr 3 

•» ft 55 



4 fi 

2 3 

5 53 

fi ft 

a * 



fi 

TT 



77 t> 

TT * O 

^ 19 c 

fi & d 



s * x 

W <» A 

^ ft 

0* 3» 0* 

• -a- * 

(< 77 

? - » 

77 a a 

» ri 

0 75 

r> » 

ri a 

* 5* 

t> - 

Pr Bi ^ i 

* a ^ w 

fi t j@ 

A ^ 

^ m a 

v a 1 

a 3 s 

« 77 a 



m rr 
ft 



75 ? 

re vJ* 

s a 

V 

a § 

ft f« 

S5i rr 

fi H 

a n> 

cv C» 

•a ' 

3 m 
si 



rr >f 



a 
a 



